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(57) ABSTRACT 

In a television receiver having a tuner 2 for converting a 
received signal from an antenna 1 to an intermediate fre- 
quency signal and supplying the intermediate frequency 
signal to a homodyne detector circuit through a filter device 
to extract a video signal, a variable frequency oscillator is 
provided for changing the frequency of the intermediate 
frequency signal such that the frequency of beat components 
between a local oscillating signal of the tuner and a har- 
monic signal of the intermediate frequency signal is coin- 
cident with a trap frequency of the filter device. The occur- 
rence of interference due to the intermediate frequency 
signal introducing into the antenna can be prevented by a 
simple configuration. 

2 Claims, 4 Drawing Sheets 
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FIG. 2A 
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FIG. 4A 



FIG. 4B 
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TELEVISION RECEIVER components between a harmonic signal of an intermediate 

frequency signal and a local oscillating signal of a tuner by 

TECHNICAL FIELD a simple configuration. 

m . . , , . . . . For this purpose, in the present invention, a television 

The present invention relates to a television receiving $ receiving a pp ara tus having a tuner for converting a received 

apparatus suitable for use, for example, in a portable device. signal into an intermediate frequency signal and supplying 

More particularly, the present invention relates to a televi- mc intermediate signal to a homodyne detector circuit 

sion receiving apparatus which eliminates the possibility of through a filter means to extract a video signal, is provided 

interference in a received image possibly caused by beat with a variable frequency oscillating means for changing the 

components generated between a harmonic signal of an frequency of the intermediate frequency signal such that the 

intermediate frequency signal used therein and a local frequency of beat components between a local oscillating 

oscillating signal of a tuner. signal of the tuner and a harmonic signal of the intermediate 

frequency is coincident with a trap frequency of the filter 

BACKGROUND ART means. 

x ^ L1 , . . . . c , Thus, a first embodiment of the present invention pro- 

In a portable television receiving apparatus for examp e, l5 ^ configuration. Specifically, FIG. 1 is a 

a television signal is received using an antenna directly m * me con fi^ation of an embodi- 

coupled to the receiving apparatus, such as a rod antenna or mcn( ^ ^ ^ {hc 

the like. In this event, a harmonic signal of an intermediate VKSenl invention 

frequency signal used within the television receiving r rj „ ' . , . . c . i . 

^ r , * In this FIG. 1, a received signal from an antenna 1 is 

apparatus, for example, may be introduced into a tuner 20 .. , A . ~ x . , * ~ . , . , ■ 

*i 1 7t < * m_i • i. c • supolied to a tuner 2. In this tuner 2, the received signal is 

through the antenna to possibly cause interference in a ou fh"* . ' , u 1 1 

received image due to beat components generated between co ™* ed ,nt0 ^ 'ntermedute frequency signal by a focal 

the harmonic signal of the intermediate frequency signal and «? Jla ** signal from a local esca lator 3, later descnbed. 

. t .„ 6 . t c tU . Then, this converted intermediate frequency signal is sup- 

a local oscillating signal of the tuner. ' . f ^rm • ic 

& & . plied to an intermediate frequency amplifier (VIF) circuit 5 

Conventionally, for such interference, the tuner is pro- 25 through a ^ means comprising) for example, a surface 

vided with a shield case to prevent unnecessary signals from acoustic wave (SAW) filter 4 

introducing into the tuner from a structural approach. p a yideo intermediate fr si j from 

However such a structural solution may not complete y w ckcuit 5 h Ued ^ f pLL detectof 6 

prevent the occurrence of the interference, and additionally described md a si { d&M b tnis pLL detector drciu f 

mcurs a problem of an increase in cost and number of 30 6 . fc to & ^ demodulator circuit 7 to dem odulate ; 

manufacturmgstepsdue to parte including such a shield case & ^ signal ^ mis demod ulated video signal is- 

etc., an increase in volume and weight of a product, etc. supplied tQ a ^ calhode fay mbe (CRr) g mrough an , 

The present application has been made in view of the RGB processing circuit 8 to reproduce an image from the/ 

problems mentioned above, and has an object to provide a received video signal./ 

television receiving apparatus which is capable of reliably 35 ^ m audio intermediate frequency signal from the 

preventing the occurrence of interference by a simple con- yjp cifcuit 5 fa Slipplied to an aud i 0 detector circuit 10. 

figuration. Then, an audio signal detected by this audio detector circuit 

DISCLOSURE OF THE INVENTION 10 » aw^d to a speaker 12 through an audio processing 

40 circuit 11 to emanate sound from the received audio signal. 

The present invention is intended to make the frequency In the above-mentioned PULdetector circuit 6, in turn, the 

of beat components between a local oscillating signal of a video intermediate frequency signal supplied from the VIF 

tuner and a harmonic signal of an intermediate frequency circuit 5 is inputted to a homodyne detector circuit 61. In 

signal coincident with a trap frequency of a filter means by addition, this homodyne detector circuit 61 is supplied with 

providing a variable frequency oscillating means for chang- 45 an oscillating signal (reference frequency signal) from a 

ing the frequency of the intermediate frequency signal, and variable frequency oscillator (VCO) 62 to homodyne-detect 

discloses a television receiving apparatus associated there- the video signal. 

w ith. At the same time, the oscillating signal from the VCO 62 

„ _ and the video intermediate frequency signal from the VIF 

BRIEF DESCRIPTION OF DRAWINGS jq ^ $ ^ suppUed tQ a p J e ft) 63 . Then, a 

FIG. 1 is a configuration diagram for explaining an phase difference detecting signal produced by this phase 

example of a television receiving apparatus to which the detector 63 is supplied to the VCO 62. In this way, a phase 

present invention is applied; lock loop (PLL) is formed such that the oscillating signal 

FIG 2 is a frequency characteristic diagram for explain- from the VC0 62 is coincident in phase with the video 

ing the operation thereof; ' 55 intermediate frequency signal from the VIF circuit 5. 

FIG. 3 is a diagram for explaining the operation thereof; f %™*™? g ^al, (reference frequency signal) 

and & t- & r £ rom lQe vcq 52 is supplied to an AFT circuit 13 for 

... , _ maintaining the frequency of the intermediate frequency 

FIG. 4 is a flow chart for explaining the operation thereof. signa] p^er, the intermediate frequency signal 

BEST MODE FOR CARRYING OUT THE 60 ^ rom tnc a f° rcmcnt ioned VIF circuit 5 is supplied to the AFT 

INVENTION circuit 13. Then, in the AFT circuit 13, the frequency of the 

reference frequency signal from the VCO 62 and the fre- 

A television receiving apparatus according to the present quency of the intermediate frequency signal from he VIF 

invention will hereinafter be described in detail with refer- circuit 5 are respectively converted into voltage values, for 

ence to the accompanying drawings. 65 example, and a signal indicative of the difference in fre- 

The present invention is intended to reliably prevent the quency between the above-mentioned two signals is formed 

occurrence of interference in a received image due to beat from a difference between these voltage values. 
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Further, the signal indicative of the difference in fre- 177.25+58.75-236 MHz 

quency between the reference frequency signal and the w TT ■_• t_ • 

intermediate frequency signal is supplied to a microcom- l In th * event however, a signal at 176.25 MHz, which is 

puter 14 for system control as data for control. Tnen, a thrc6 timcs hl S her > 15 converted into a signal at: 

control signal formed in this microcomputer 14 is supplied S 116 .2S + X-236 MHz. ^-59.75 MHz 
to the local oscillator 3 of the aforementioned tuner 2. In this 

way, the oscillating frequency of the local oscillator 3 is which lies within the pass-band of the SAW 

controlled such that the frequency of the intermediate fre- fii ter 4 ^ illustrated in FIG. 2A, is supplied to the VIF circuit 

quency signal from the VIF circuit 5 is equal to the fre- 5 through tae SAW filter 4, thereby causing interference in 

quency of the reference frequency signal from the VCO 62. 10 a received image. 

The microcomputer 14 is also supplied with a key input Thus, in this apparatus, a control is performed to change 

signal from a key matrix unit 15 and a remote control signal the frequency of the video intermediate frequency signal to 

from a remote control unit 16. Control data and so on formed prevent interference from occurring in such a received 

in the microcomputer 14 are stored in a non-volatile memory image when Channel 5, for example is received. More 

(NVM) 17, while the control data etc. stored in this non- 15 specifically, the frequency of the oscillating signal from the 

volatile memory 17 are read out and then supplied to the aforementioned VCO 62 is changed from the original 58.75 

microcomputer 14. MHz by +Af. 

Thus, this apparatus detects an input from a user through On the other hand, assuming that a trap frequency of the 

manipulations on buttons or the like on the key matrix unit aforementioned SAW filter 4 is, for example, 60.25 MHz, 

15 and the remote control unit 16. This detected input signal 20 the above relational expression is: 
is supplied to the microcomputer 14 to control a channel 

selection, volume adjustment, image quality adjustment, 3x(58.75+a/)+60.25-236-hV 
display on the tube and so on in accordance with a program 

prevrously stored m a ROM (not shown) or the Idee in the > ^ fa >( & rf ; 
microcomputer 14. 

Further, when the input signal indicates a channel 

selection, a tuning voltage, later described, stored in the 177.25 +y»23 6-0.25 MHz,.r=58.50 MHz 
non- volatile memory 17 is read out by the microcomputer 

14, and this tuning voltage is supplied to the tuner 2 to This signal lies within the pass-band of the SAW filter 4 as 

receive a signal broadcast from a selected channel, and illustrated in FIG. 2B, so that this signal is supplied to the 

received video signal and audio signal are detected and VIF circuit 5 through the SAW filter 4. 

demodulated in respective circuits at subsequent stages. Further, the video intermediate frequency signal at 58.50 

In addition, the oscillating frequency of the local oscilla- MHz from the VIF circuit 5 is homodyne-detected in the 

tor 3 is controlled such that the frequency of a video 35 PLL detector circuit 6 with an oscillating signal at: 

intermediate frequency signal received by the tuna r 2 is 5 8.75 + A/-58.75-0.25-58.50 MHz 

coincident with the frequency of the oscillating signal i 

(reference reference frequency signal) from the VCO 62 for from ^ variaWe frequency oscillator (VCO) 62, so that the 

homodyne detection, and the AFT circuit 13 performs a rece i V ed video signal is detected. 

control to ensure constantly stable reception. 4Q 0n ^ other hand ^ me three-times wave signal of the 

Then, in this apparatus, the frequency characteristic of the v ^ 0 intermediate frequency signal has been converted to 

aforementioned SAW filter 4 is, for example, as illustrated 60.25 mh 2 y^en, this signal converted to 60.25 MHz is 

by curves in FIG. 2 (curves A, B have the same shape). coincident with the trap frequency of the SAW filter 4, as 

Specifically, this exemplary characteristic has traps, for illustrated in FIG. 2B, and removed, thereby preventing 

example, at 54.25 MHz and 60.25 MHz, to provide a 45 interference from occurring in a received image due to this 

characteristic of a band-pass filter which passes signals at signal. 

frequencies between these two traps. In this way, the afore- [ n t his way, according to this apparatus, the variable 
mentioned received video signal and audio signals, for frequency oscillating means is provided for changing the 
example, are extracted only from their respective interme- frequency of the intermediate frequency signal such that the 
diate frequency signal bands, and supplied to the VIC circuit 50 frequency of beat components between the local oscillating 
5. signal of the tuner and a harmonic signal of the intermediate 
In this apparatus, however, when a frequency at 58.75 frequency signal is coincident with the trap frequency of the 
MHz is being used for the video intermediate frequency filter means, thereby making it possible to reliably prevent 
signal, a signal at 176.25 MHz, which is three times higher the occurrence of interference in a received image due to the 
than the frequency of the video intermediate frequency 55 beat components between the harmonic signal of the inter- 
signal, by way of example, may possibly be introduced into mediate frequency signal and the local oscillating signal of 
the tuner 2 through the rod antenna. In this event, this signal the tuner. 

at 176.25 MHz is merely spaced by 1 MHz from the video Thus, when the apparatus of the present invention as 

signal frequency (177.25 MHz) of Channel 5 in the Japanese described above is used to perform a frequency conversion 

channel plan, for example, as illustrated in FIG. 3, so that 60 on a frequency three times higher than that of a changed 

interference may be caused by this signal in a received video intermediate frequency signal in a manner equivalent 

image. to that for converting the frequency of an original video 

More specifically, when 58.75 MHz, for example, is used signal to the frequency of this changed video intermediate 

for the frequency of the video intermediate signal, a video frequency signal, provided that the converted frequency is 

signal at Channel 5 (177.25 MHz) is converted into a video 65 coincident with the trap frequency of the aforementioned 

intermediate frequency signal at 58.75 MHz by a local SAW filter 4, this signal can be removed to prevent the 

oscillating signal at: occurrence of interference in a received signal. 
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In this way, while a conventional structural resolution 
such as providing a shield case or the like may not produce 
sufficient effects and incurs problems such as an increase in 
a cost of parts and so on, the present invention can entirely 
eliminate these problems. 

In the example described above, if the frequency con- 
verted from the frequency three times higher than that of the 
video intermediate frequency signal with the local oscillat- 
ing signal is coincident with the trap frequency of the SAW 
filter 4, this signal can be removed. In this case, however, the 
trap frequency of the SAW filter 4 may vary from a device 
to another, so that the devices cannot be uniformly con- 
trolled with a previously derived value. 

A flow chart illustrated in FIG. 4A represents an adjust- 
ment procedure for determining a necessary frequency 
(58.75+Af) of the intermediate frequency signal oscillated 
by the aforementioned variable frequency oscillator. This 
adjustment is performed by a service man, for example, on 
an adjustment line in a product manufacturing factory or 
during a repair. 

Specifically, when the adjustment is started in FIG. 4A, a 
channel, for which the frequency (IF) of an intermediate 
frequency signal, is first selected at step [11]. Next, at step 
[12], the oscillating frequency of the variable frequency 
oscillator (VCO) 62 is changed. Then, it is determined at 
step [13] whether or not an optimal receiving state is present. 
Since a scale pattern or a stripe pattern appears on a received 
image on the screen when interference is occurring, the 
occurrence of the interference may be determined by visu- 
ally recognizing such patterns. 

Thus, the steps [12], [13] are repeated until such patterns 
due to the interference disappear. Then, when the optimal 
receiving state is determined at step [13], data on the 
oscillating frequency of the variable frequency oscillator 
(VCO) 62 at that time is written into the non-volatile 
memory (NVM) 17. Further, it is determined at step [15] 
whether or not an IF of another channel is to be changed. If 
it is changed, the procedure is returned to step [11]. 
Conversely, if it is not changed, the adjustment is termi- 
nated. 

In this way, the necessary frequency of the intermediate 
frequency signal from the variable frequency oscillator 
(VCO) 62 is determined, and data on the determined fre- 
quency is written into the non-volatile memory (NVM) 17. 
Then, the data written in this non-volatile memory (NVM) 
17 is used to perform reception, for example, as illustrated 
in a flow chart of FIG. 4B. 

Specifically, when the operation for reception is started in 
FIG. 4B, data on a frequency of the variable frequency 
oscillator (VCO) 62 for a channel to be selected, and data on 
a tuning voltage supplied to the local oscillator 3 of the tuner 
2 are first read out from the non-volatile memory (NVM) 17 
at step [21]. 

Next, at step [22], the read data on the frequency is 
transferred to the variable frequency oscillator (VCO) 62 of 
the PLL detector circuit 6. Further, at step [23], the read data 
on the tuning voltage is transferred to the local oscillator 3 
of the tuner 2. Thus, the reception is started, while the 
foregoing operation for reception is terminated, and a nor- 
mal operation is subsequently performed. This operation for 
reception is executed each time a channel is selected. 

Thus, according to the foregoing television receiving 
apparatus, a television receiving apparatus having a tuner for 
converting a received signal to an intermediate frequency 
signal and supplying the intermediate frequency signal to a 
homodyne detector circuit through a filter means to extract 
a video signal, is provided with variable frequency oscillal- 
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ing means for changing the frequency of the intermediate 
frequency signal such that the frequency of beat components 
between a local oscillating signal of the tuner and a har- 
monic signal of the intermediate frequency signal is coin- 
cident with a trap frequency of the filter means, thereby 
making it possible to reliably prevent the occurrence of 
interference by a simple configuration. 

In the foregoing apparatus, while the frequency of an 
audio intermediate frequency signal is also shifted by +Af, 
this frequency Af is merely about 0.25 MHz, as previously 
mentioned, so that no problem will be caused thereby in 
detection and demodulation of the audio signal. 

Also, in the foregoing apparatus, when the frequencies of 
intermediate frequency signals for all the channels are 
shifted by +Af, channels other than the aforementioned 
Channel 5 may be adversely affected thereby. In addition, 
according to the foregoing apparatus, it is also possible to 
optimize the frequency of the intermediate frequency signal 
for each channel to be received. 

Further, while the foregoing embodiment has been 
described in line with the channel plan for Japanese televi- 
sion broadcasting, the present invention may be applied 
likewise to channel plans or standard schemes for broad- 
casting in other countries by determining respective frequen- 
cies required thereby. Also, it goes without saying that a 
variety of modifications may be made without departing 
largely from the spirit of the present invention. 
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LIST OF REFERENCE NUMERALS AND ITEMS 
Reference Numeral Item 



45 



50 



55 



60 



65 



1 


Antenna 


2 


Tuner 


3 


Local Oscillator 


4 


Surface Acoustic Wave (SAW) Filter 


5 


[ntermediate Frequency Amplifier 




(VI F) Circuit 


6 


PLL Detector Circuit 


61 


Homodyne Detector Circuit 


62 


Variable Frequency Oscillator (VCO) 


63 


Phase Detector (<J>) 


7 


Video Demodulator Circuit 


8 


RGB Processing Circuit 


9 


Color Cathode Ray Tube (CRT) 


10 


Audio Detctor Circuit 


11 


Audio Processing Circuit 


12 


Speaker 


13 


AFT Circuit 


14 


Microcomputer for System Control 


15 


Key Matric Unit 


16 


Remote Control Unit 


17 


Non- Volatile Memory (NVM) 



What is claimed is: 

1. A television receiving apparatus comprising: 

a tuner for converting a received signal to an intermediate 

frequency signal; 
filter means for receiving said intermediate frequency 
signal and for supplying a filtered intermediate fre- 
quency signal to a homodyne detector circuit, wherein 
said homodyne detector circuit detects and outputs a 
video signal; 

variable frequency oscillating means for shifting a fre- 
quency of said intermediate frequency signal such that 
a harmonic signal of said intermediate frequency signal 
induced into said tuner is coincident with a trap fre- 
quency of said filter means after said harmonic signal 
is converted by said tuner, wherein an output of said 
variable frequency oscillating means is fed to said 
homodyne detector circuit; and 
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intermediate frequency signal control means for control- 
ling said variable frequency oscillating means for 
changing the frequency of said intermediate frequency 
signal at every selected channel, wherein 

said tuner includes frequency converting means for con- 5 
verting said received signal into said intermediate fre- 
quency signal such that a frequency of a detecting 
signal of said homodyne detector circuit is coincident 
with the frequency of said intermediate frequency 
signal, and 10 

the frequency of the detecting signal of said homodyne 
detector circuit is changed by said variable frequency 
oscillating means so that the frequency of said inter- 
mediate frequency signal is made coincident with the 
frequency of the detecting signal of said homodyne 35 
detector circuit. 

2. A television receiving apparatus comprising: 

a tuner for converting a received signal to an intermediate 
frequency signal; 



\6 Bl 

8 

filter means for receiving said intermediate frequency 
signal and for supplying a filtered intermediate fre- 
quency signal to a homodyne detector circuit, wherein 
said homodyne detector circuit detects and outputs a 
video signal; 

variable frequency oscillating means for shifting a fre- 
quency of said intermediate frequency signal such that 
a harmonic signal of said intermediate frequency signal 
induced into said tuner is coincident with a trap fre- 
quency of said filter means after said harmonic signal 
is converted by said tuner, wherein an output of said 
variable frequency oscillating means is fed to said 
homodyne detector circuit; and 

intermediate frequency signal control means for control- 
ling said variable frequency oscillating means for 
changing the frequency of said intermediate frequency 
signal at every selected channel, wherein said filter 
means comprises a surface acoustic wave filter. 



Ofi/07/2004, £AST Version: 1.4.1 



